Arginine and nitrogen mobilization in cyanobacteria.
Cyanobacteria have evolved mechanisms to adapt to environmental stress and nutrient availability, including accumulation of storage compounds in inclusions and granules. As arginine is a key building block of cyanophycin, a dynamic nitrogen reservoir in many cyanobacteria, arginine metabolism plays a key role in cyanobacterial nitrogen storage and remobilization. Recently, an arginine dihydrolase AgrE/ArgZ was identified as a major arginine-degrading enzyme in nondiazotrophic Synechocystis, which catalyzes the conversion of arginine into ornithine and ammonia. The N-terminal domain of AgrE/ArgZ is responsible for arginine dihydrolase activity. Burnat et al. (2019) identified the arginine catabolic pathway in diazotrophic Anabaena, which starts with the reaction catalyzed by AgrE/ArgZ. Moreover, this study identified the C-terminal domain of AgrE/ArgZ as an ornithine cyclodeaminase that catalyze the conversion of ornithine to proline. The results demonstrated that arginine is catabolized to generate glutamate by the concerted action of AgrE/ArgZ and bifunctional proline oxidase PutA in the vegetative cells of Anabaena. These findings expand our knowledge on nitrogen mobilization and redistribution in Anabaena under nitrogen-fixation conditions. AgrE/ArgZ is widely present in many diazotrophic cyanobacteria and may be important for their contribution to marine nitrogen fixation. AgrE/ArgZ may have potential applications in metabolic engineering and biotechnology.